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FOREWORD This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Continuous Bulk Conveying, Elevating, Hoisting, Aerial Ropeways and Related Equipment Sectional Committee had been approved by the Heavy Mechanical Engineering Division Council. required to be considered during the design Different maintenance functions and parameters, stage of conveyor system itself, include provisions for easy access, adequate spaces, lighting, compressed air and water lines, electric power/light points, lubrication system, etc. Replacement of belts is an important parameter to be considered during design stage for maintenance facilities and this requires suitable and adequate space provisions for the purpose. Consideration of provision for these facilities during design stage itself will go a long way in better maintenance of conveyor systems. Though this standard has laid down the parameters to be considered during design of belt conveyor systems, these requirements can be made applicable to other conveyor systems also with modifications. IS 7155 ( in eight parts ) ( listed below ) `Code of recommended practice for conveyor safety' have laid down the safety requirements to be taken care of during design, installation, operation and maintenance of the conveyors. It is suggested that these standards may also be studied and implemented in conjunction with the impleinentation of this standard: IS IS IS IS IS IS IS IS 7155 7155 7155 7155 7155 7155 7155 7155 ( Part ( Part (Part (Part ( Part ( Part ( Part ( Part 1) 2) 3) 4) 5) 6) 7) 8) : 1986
: 1986 : 1986 : 1990 : 1990 : 1990 : 1990 : 1994

General information (first revision ) General safety requirements (Jirst revision ) Belt conveyors and feeders (first revision )
Vibrating Selection, conveyors training ( jirst revision ) and supervision of operators ( ji,st revision )

Apron conveyors

(first revision )

Inspection and maintenance (first revision ) Flight conveyors ( scraper conveyors ) (first

revisfon )

In the preparation of this Indian Standard, assistance has been derived from IPSS 2-03-009-87 ( F 1) &Design parameters for maintenance facilities in conveyor system' by Interplant StandardjZati 0 n - Steel Industry. In reporting the results of a test or analysis made in accordance with this standard, if the final value, observed or calculated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 `Rules for rounding off numerical values ( revised )`.
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Indian Standard
CONVEYOR SYSTEMS - MAINTENANCE FACILITIES - DESIGN PARAMETERS
1 SCOPE

This lndian Standard covers the important parameters which are required to be built into the overall design of the conveyor system for meeting maintenance requirements. 2 REFERENCES The Indian Standard IS 11592 : 1985 `Code of practice for selection and design of belt conveyors' is a necessary adjunct to this standard. 3 LOCATION FACILITIES FOR MAINTENANCE

lift the tail pulley. The safe working load of the chain pulley block shall be adequate to lift the tail pulley. 4.1.2 A minimum clearance of one metre from tail pulley support structure shall be provided behind the tail pulley. On both the sides of the tail pulley, a minimum clearance of one metre from pulley support structure shall ~also be provided. A platform of adequate size shall be provided at tail end. 4.1.3 At the tail end, the illumination level shall be 100 lux minimum. Provision for one number 30 A power plug for welding shall also be made. The fitting shall be mounted over walkways and shall be able to reach across the belt. 4.1.4 If required, water line and compressed air line shall be provided for cleaning and for clearance of chute jamming. 4.1.5 For short conveyors with screw take up arrangements, sufficient space shall be provided at the tail end for removing the old belt and stringing in the new belt. 4.1.6 Arrangement shall be provided for removal of covering of housing at the tail end so that belt can enter. The minimum width of the opening shall be `belt width + 250 mm' and height of the opening shall be 500 mm. 4.2 At Discharge End of the Conveyor

At the design stage of the conveyor systems, suitable provision for carrying out different maintenance functions ( see 3.1 ) shall be made at different locations ( see 3.2 ). 3.1 Maintenance Facilities

The different maintenance function/facilities that shall be provided in the conveyor system for its proper operation are as follows: a) Lubrication of equipment, b) Replacement of belts, c) Cleaning, d) Lighting and welding power points, and e) Hoisting. 3.2 Location for Maintenance Facilities for

Different locations at which facilities maintenance shall be provided are: a) b) c) d) e) f) Tail end of the conveyor, Discharge end of the conveyor, Near drive end of the conveyor, Near magnetic separator, Near take-up arrangements, and Along the conveyor.

4 DESIGN CONSIDERATIONS FOR MAINTENANCE FACILITIES 4.1 At Tail End 4.1.1 Suitable chain pulley block with monorail shall be provided above the tail pulley to 1

4.2.1 Suitable ~arrangements such as chain pulley blocks, hoists, etc? with monorail shall be provided above the drscharge pulley to lift the discharge pulley, etc. The safe working load of the lifting arrangement shall be of suitable capacity like 3 t in case the drive is not situated at discharge end and 5 t in case the drive is situated at discharge end and motor rating of conveyor is not more than 110 kW. Depending upon the site condition, the monorail may extend up to 2 m from the edge of the platform floor so that material can be loaded or unloaded from this platform for onward transport or vice
versa.

4.2.2 Location of the walkway shall preferably be on the same side on which the conveyor is

IS 14188 : 1994 The walkways shall provided with drive. to the requirements specified in conform IS 11592 : 1985. 4.2.3 The platform/floor shall be of adequate size and shall have a minimum clearance of 1.0 m on all sides from support structure and any equipment. 4.2.3.1 On the drive-end floor, a b2ard shall be provided conspicuously indicating the following data of the drives situated at -the discharge end: a) b) c) d) e) f) g) h) j) k) m) Make and type of gear box; Rating and size of gear box; Reduction ratio of gear box; Specification and quantity of lubricating oil in gear box; Date of fill of oil in gear box; Type of hold back; Make, rating and frame size of motor; Motor bearing size; Date of installation; Date of replacement of motor bearing; Details of fluid couplings, if applicable 1) Make and size of fluid couplings; 2) Specification and quantity of fluid in fluid coupling; n) Type and rating of brakes; and p) Size of brake drum. 4.2.4 The illumination level shall be 150 lux minimum. Provision shall also be made for one number 30 A power plug for welding purpose. 4.2.5 If required, water line and compressed air line shall be provided for cleaning and for clearance of chute jamming. 4.3 At Drive End of Conveyor 4.3.1 When the drives are situated away from the discharge end, the data indicated in 4.2.3.1 shall be made available at drive end. 4.3.2 A minimum clearance of one metre shall be provided on all sides at the drive end of the conveyor. Additional space may bz provided on the motor side. 4.3.3 Suitable arrangements such as chain pulley blocks, hoists, etc, with monorail shall be provided above the drive end of the conveyor to lift the drive pulley, etc. The safe working load of the lifting arrangement shall be of suitable capacity like 3 t in case the drive is not situated at discharge end and 5 t in case the drive is situated at discharge end and motor 2 rating of conveyor is not more than 110 kW. Depending upon the site condition, the monorail may extend up to 2 m from the edge of the platform floor so that material can be loaded or unloaded from this platform for onward transport or vice versa. 4.3.4 The illumination level of 150 lux shall be provided at drive end. Provision of one number 30 A power plug shall also be made. 4.3.5 If required, water line and compressed air line shall be provided at drive end for cleaning and for clearance of chute jamming. 4.3.6 Fire extinguishers drive end for emergency. shall be provided at

4.4 Near Take-Up Pulley 4.4.1 The take-up weights shall ba smaller in mass so that adjustment can be made easily by shifting/lifting the weights. A minimum of 15 percent of total take-up weights shall consist smaller weights of up to 25 kg in mass and the remaining shall be in accordance with the manufacturer's design. 4.4.2 A portion of the travel length, approximately 1.5 m to 2 m high shall be covered with bolted-on expanded/weldmesh quard and an inspection door shall be provided. The covered portion shall be provided at the base level and at the variou? floors through which take up passes. 4.4.2.1 In case of out door installation of vertical take-ups, platform with access stairs/ ladders shall bz provided at every 3 m to 3.5 m intervals in the travel length to enable inspection/maintenance of take-up pulley or any other maintenance. 4.4.3 Arrangements such as rubber pad/sand bags, etc, shall be provided below the take-up weights for absorbing the shock of falling weights. 4.4.4 By the side of the take-up weight, arrangements shall be made for both, new and old, belt rolls to facilitate replacement operations. 4.4.5 The position OF the take-up weight and date of commissioning/installation shall be marked/indicated. 4.4.6 For long conveyors, if required by purchaser, provision of water line shall be made for cleaning of the area along with suitable drainage and disposal facilities if water is used for cleaning operations. 4.4.7 A proper lighting arrangement with 100 lux illumination shall be provided to facilitate welding and vulcanizing work and for operation of winches.

IS 14188 : 1994 4.4.8 Power points for following supplies shall be provided at suitable locations for connecting vulcanizing presses, welding transformers, electric winches, etc, a) 440 volts three phase supply, and b) 220 volts single phase supply. 4.5 Along the Conveyor 4.5.1 Walkway shall be provided along conveyor as specified in IS 11592 : 1%. the preventive maintenance shall be devised by the designer. C>Provision of the sump pump for dewatering of underground premises. for disposal of d) Suitable sweep-chutes fine dust from the floors. The transfer point shall be designed in e> such a way that all major components can be seen and that they can be easily and safely adjusted and removed for replacement or remedial work. point head shall be f) The transfer designed to facilitate inspection of the flow of material into the transfer chute and inspection of the head pulley, snub pulley and scrapper ( see Fig. 1 and 2 ). Head and snub pulley bearing shall be g> mounted on upper side on unequal height mounting beam and not on the same mounting beam. Figures 3A and 3B indicate typical mounting arrangements. W Access involves the provision of walkways and platforms, having unrestricted head room, fenced where necessary by hand rail, mid rail and toe guard, providing a floor walkway along side the conveyor and around head and tail pulley with access to all lubrication, observation and other operational points. 6 REPLACEMENT OF BELTS

4.52 If required, water line and compressed air line shall be provided for cleaning along the conveyor. Provision shall be made for take-off points at 20 m interval. 4.5.3 The illumination level along the conveyor shall be 100 lux minimum. 4.5.4 Power plugs of 30 A shall be made available at every 30 m to 50 m distance for welding purposes so that all points in the conveyor can be reached. 4.5.5 Conveyor cross-over at 100 m interval shall be provided along the gallary. For long conveyors, this distance may be increased as required by purchaser. 5 GENERAL PROVISIONS The following general provisions may also be system for incorporated in the conveyor facilitating maintenance operations: a) Suitable provisions removal of spillage. for collection and

b) Depending upon the particular conveyor system, suitable inspection schedule for
Method in Fig. No. Location

The methodology of replacement of belts in conveyor system may vary for different layouts. Some illustrations of the methods are shown in Fig. 4 to 7. Method of changing belts shown in Fig. 4 to 7 are recommended for the locations and with provisions as given below:
Provision

4

5

6

7

Where two tail pulleys are near by or other equipment are in near proximity and feeding from tail end is not possible. In underground conveyor where feeding of a new belt either from drive end or tail end is not possible. A number of belt conveyors are at near proximity and at different levels so that feeding of new belt is not possible either from tail end or drive end spreading of belt is also not possible; the belt has to be taken direct from the roll. Junction house.

Opening with idlers and guide rollers, width of opening shall be more than the belt width. Opening with idlers and guide rollers; width of opening shall be more than the belt width. Stand with suitable anchorage.

7 LOAD CONSIDERATION STRUCTURAL MEMBERS

FOR DESIGN

OF

The structural members shall be designed taking into considerations the loads as specified in IS 11592 : 1985. 3

IS 14188: 1994
LIFTING 0 -_ POINT ta

FIG.

1

TYPICALTRANSFER POINT SHOWING HOOD AND INSPECTION POINTS

BLADES NOTE Head pulley blade should bc positionedwithin shaded area. FIG. 2 PREFERRED SCRAPER POSITIONS
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I FIG. 3B A TYPICALARRANGEMENT OF HEAD AND SNUB PULLEYBEARINGMOUNTINGS WHICH HINDERSREMOVALOF BELT 4

FIG. 3A A TYPICAL ARRANGEMENT OF HEAD AND SNUB PULLEY BEARINGMOUNTINGS WHICH FACILITATES REMOVALOF BELT
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METHOD OP CHANGING BELT FROM CARRYING SIDE IN UNDERGROUND CONVEYOR
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METHOD OF CHANGING BELTWHEN NUMBER OF BELT CONVEYORSARE AT DIFFERENT LEVELS AT NEAR PROXIMITY
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METHOD OF CHANGINGBELT FROMTAIL END AT A JUNCTION House
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